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Abstract of JP1 1285498 
PROBLEM TO BE SOLVED: To provide an 
uttrasonic probe which achieves improved 
resolutions by forming a beam with e Vese 
width and with a longer focal region so as to 
restrict drop in sensitivity at a distant point. 
SOLUTION: A combination lens 5 combines a 
first acoustic lens 5a which is made up of a 
first lans member with a sound velocity est to 
v1 and an acoustic Impedance to Z1 as lens 
on the outgoing end side and formed In a 
curved shape that has the tip on the center 
side thereof protruding from the peripheral 
surface thereof and a second acoustic lens 5b 
which is made up of a second lens member 
with the sound velocity set to v2 and the 
acoustic impedance to Z2 on the inconning 
side of an ultrasonic wave and formed In a 
cun/ed shape that has the center part thereof 
recessed with respect to the peripheral part 
thereof. The relationship of v2>v1 exists 
between the sound velocity v1 and the sound 
velocity v2. The relatlonshtp of Z1&ap Z2&ap 
Zb (the acoustic impedance a living being has) 
is set between the acoustic Impedance Z1 of 
the fiist lens material and the acoustio 
impedance Z2 of the second material. An 
ultrasonic wave radiated from a piezo-efectric 
element is made to pass through the second 
lens and the first lens. This enables obtaining 
of a fine beam with a long focal area which 
reaches the very depth of a living being 
without drop in sensitivity along a center axis 
OO*. 
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[0035] 

PIGS. 11, 12 show an ultrasonic endoscope having a vibrator with a 
concave acoustic lens. FIG. 11 shows the schematic constitution of an 
ultrasonic probe in which a virtual ring type lens is arranged. FIG^ 12 is a 
sectional view of an P-F face of FIG. 11. As shown in FIGS. 11, 12, an 
vdtrasonic probe llA as a vibrator with a concave acoustic lens of the 
embodiment comprises a piezo-electric element 12 weighted so that the 
polarization of a center part of which a front face is formed in a coocave face 
shape is large and the polarization of a peripheral part is small, an acoustic 
matching layer 20 including a first matching layer 20a arranged at the side 
of a front electrode 13 of the piezo-electric element 12 and formed by g^ass 
having a thickness size of A. /4 and an epoxy resin second matching layer 20b 
laminated on the first matching layer 20a and having a thickness size of A /4» 
a virtual lens 14A formed so that a lens face is formed in a concave curved 
face by a silicon rubber which is a lens member capable of setting so that a 
lens sound velocity v6 is lower than a sound velocity v5 of water as an 
acoustic medium and the vieixxity of a center axis is higher than the 
peripheral £ace of the lens, and a protective film 21 made of parylene 
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(poly-para-xylylene) or the like covering the surface of the virtual lens 14A 
and having excellent water resistance and chemical resistance. The 
peripheral of the ultrasound probe 11 is filled with water of the sound 
velocity v5 as the acoustic medium. 
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Iia 1 ] 12 1 RXfm 2 \t^e^Oi5 1 mmBBK^ V , 

[02] Eli<^>A-Affir(^>t9fB^ 

[1213] l2l3&V®4tt*^9a®^2|l«5J^lilc«f9, 

[EI4] Bf3<7>B-BEif ©a^ffiia 
• [05] EtS&tJ'®6fl*3g?g«^3||Jte3^1Slc«t). 

[06] El5©c-C[5-C-o^iiliI 

[071 l2l7&T7ia8»:4:%9^0^4|l%3^1i(c^»). 30 

[08] |a7OD-DffiT?©ifE0 

•) , 0 9 tt^Effl y v-^S v:^X 

[01 0] 09<;DE-ES-C<Dt9fS@ >i< 
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[01 2] 01 iroF-F®T<^3lSf®0 

[iKll 3] 01 3S.t)«01 4r±dbffiTg'»w>'X^KJt/i 

[014] m^mm^b^mom^^m-rwi^m 

[01 5] 01 5^TJf@l eiiiaslfSl'VXSrffiftft: 
^fe4!S=^-^ y y*^r5«^S£rt««{C# 9 , 0 1 5 

[016] ie^«[jiilt^<Dffifilc^ig%ri$ll^BI 

[01 7] 01 7stit0i 8}t^mD>'^M=&w^>'y< 

[01 8] 01 7OH-HtE-C?©EWS0-C\ •(KJ®J):^^' 

w-r50 

[Ell 9] Bi9atJ«a2 ottfiaiDv^'a'fiNBvi'^^ 

jgij >'/g)^^>X&iiAt^iSf&^«t^(75S{!lS«fiil 
[02 01 01 90 I - I ffiT?©f5fffi0-c. i^mv 

2 -E^^^ 

5 a-^l#»^>X 

5 b "jB2#SwvX 

00' 
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